INTRODUCTION
The distribution of a parasite is restricted by its host range [1] . Most parasitic plants can potentially parasitize a diverse range of hosts, and they are thus considered to be generalists [2, 3] . However, many parasites vary in their host specificity [4] , and even generalists show high levels of host preference [5] . Therefore, while many species potentially act as hosts in a population, the majority of those infected comprises a subset of those available [3] . Most studies have considered the range of hosts infected rather than the range of potential hosts in a given population [2] , and few studies have extended beyond a one-year period [6] . Host specificity is related to both the abundance and diversity of potential hosts in a population [3, 4, 7] . The most heavily parasitized species are often competitive dominants [3] where host abundance selects for parasite specialization. Conversely, as the diversity of potential hosts in a population increases, the probability of a specialist locating a suitable host decreases, selecting for a generalist strategy [4] . Parasitic plants are keystone species, profoundly affecting plant community structure by altering the competitive balance between host and nonhost species [3] . Despite this, the host range of most parasitic plants is poorly understood and often based on anecdotal sources [1, 7] .
Species of the holoparasitic angiosperm genus Cytinus (Cytinaceae) grow endophytically, within the tissues of the host plant (see Figure 1) . Little is known of the life history or ecology of this genus, but C. hypocistis is known to be parasitic on various members of the Cistaceae, including white-flowered Cistus spp. and Halimium spp. [8] . While C. hypocistis can infect a number of species in these genera, it is unknown whether the parasite is host-specific. The aims of this study were to (1) quantify the degree of host specificity of C. hypocistis on different species of Halimium and Cistus at multiple sites, (2) assess the relative abundance of potential host species at each site, and (3) compare the infection densities at each site, over a period of six years. Our survey shows that C. hypocistis does not use all potential hosts equally, and host abundance does not predict the prevalence of the parasite in the Algarve region of Portugal. This is the first study to quantify the host specificity of this parasite, over a timescale of several years. Cape St. Vincent (site 4) (37 • 02959 N, 008
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• 98441 W; elevation 65 m) in 2007. Populations of C. hypocistis were sporadic at sites 3 and 4; hence these sites were not sampled as extensively as sites 1 and 2. Measurements were taken during the peak flowering season of C. hypocistis (mid March-mid April). The vegetation at each site consisted of coastal maquis dominated by Cistus spp. with a canopy of 50-100 cm. Surveys were conducted at each site to assess the relative abundance of potential host species and the number of hosts infected with C. hypocistis. This parasite infects various members of the Cistaceae including both Cistus spp. and Halimium spp. [8] , and given the paucity of literature on the host range of C. hypocistis, all members of the Cistaceae were considered to be potential hosts. A different assemblage of potential hosts grew at each site (see Table 1 ). At each site, an area of approximately 2500 m 2 was sampled. Where accessibility was limited by vegetation, this area was divided into subplots of 100 m 2 . All Cistaceae were examined and the number of infected individuals was recorded. It was not always clear whether individual inflorescences represented separate plants; so hosts were scored for the presence or absence of C. hypocistis, and the number of inflorescences produced on each host was recorded to assess the density of infection. Where it was unclear which shrub was infected (root parasites may emerge at some distance from the host), the identity of the host was confirmed by excavating host-parasite connections. All excavations confirmed the visual observations.
RESULTS AND DISCUSSION
Cytinus hypocistis is a generalist holoparasite which can infect a range of species within the Cistaceae [8] . Here, we show that C. hypocistis does not use all potential hosts equally, and it is locally host-specific. C. hypocistis showed a clear pattern of host specificity and consistently infected H. halimifolium and C. monspeliensis where they occurred (see Table 1 ). Other species in the Cistaceae including Halimium calycinum, Cistus salvifolius, and Cistus crispus were not infected, even at sites where they were more abundant than H. halimifolium; therefore, C. hypocistis did not infect this host in proportion to its abundance at sites 1, 3, and 4 (see Figure 2). At site 2, however, C. hypocistis infected C. monspeliensis which was the most abundant host species. Occasionally, C. hypocistis was also found growing on C. ladanifer at sites 2 and 4, though these individuals did not fall within the plots sampled. C. hypocistis was never encountered together with H. halimifolium and C. monspeliensis which may be due to the different ecological preferences of these hosts. While trends in host preference were consistent during the sampling period, infection levels varied annually, suggesting that the same parasites were not flowering each year (data not shown). Over a period of six years, just three of the seven potential host species of Cistaceae were parasitized at four independent sites. Previous reports suggest that host species may appear to be preferred as an artefact of their abundance [3] . This was clearly not the case for C. hypocistis because the mean levels of infection were similar on H. halimifolium at sites 1 and 3, even though this host represented 42.4 % of potential hosts at site 1 and just 3% at site 3. Therefore, host abundance does not predict the prevalence of C. hypocistis. A similar pattern has been observed with the parasite Cuscuta costaricensis where 88% of parasite cover grew on only 54% of available host cover [2] . This may not apply as a general rule in parasitic plants, however, since host range in mistletoes (Loranthaceae) appears to shift with a change in the relative abundance of hosts [7] . Qasem [9] observed differences in the severity of infection of the hemiparasite Osyris alba on different hosts; host preference may be common to generalist parasites. Although a parasite may exploit multiple host resources, it may not necessarily obtain equal fitness from them [2] . Therefore, parasitic plants will discriminately infect hosts which enhance their growth and fitness [3] .
C. hypocistis has been reported to be a perennial [10] ; however, the annual fluctuation in parasite prevalence in our study suggests that this species may be either an annual, repeatedly infecting susceptible hosts, or a perennial which does not flower every year. In addition, infected host bushes were marked in 2004 and re-examined in 2005 but showed no sign of parasite regrowth (C. J. Thorogood and S. J. Hiscock unpublished data). Schneeweiss [11] suggests that the parasitic genera Orobanche and Phelipanche are generally host-specific perennials when growing on perennial hosts. A few species, however, are host-nonspecific annuals which parasitize annual hosts. Parasite specialization may therefore be associated with predictable resources (perennial hosts) and generalism with unpredictable resources (annual hosts). Thus, the reliability of host availability through space and time may determine patterns of host specificity [7] .
The distinct ecological niches of H. halimifolium and C. monspeliensis could reinforce divergence of isolated races of C. hypocistis on these respective hosts. It would be interesting to compare infection levels at a site where both H. halimifolium and C. monspeliensis co-occur with C. hypocistis, but we were unable to locate such a site. Such a site may not exist, since these species have distinct habitat preferences. Whereas Halimium spp. occur on sandy and siliceous soils, Cistus spp. often grow in dry scrub and open woodland [8] . Chloroplast DNA and nuclear DNA ITS sequences have revealed distinct host races in the hemiparasite Viscum album (Viscaceae). Reduced gene flow between such host races may result in genetic divergence [12] . Indeed, host specificity appears to have led to the genetic divergence and speciation of leaf beetles, Ophraella [13] , and tephritid fruit flies [14] . It is possible that similar speciation events have occurred or that they are occurring in parasitic plants such as Cytinus. Four subspecies of C. hypocistis have been recognized in Europe, each with a distinct host range: subsp.hypocistis on various Cistus and Halimium spp.; subsp. macranthus on Halimium spp.; subsp. orientalis on C. parviflorus; subsp. pityusensis on C. clusii [8] . These subspecies appear to be distinct physiological races, which may be in the process of incipient speciation. Our data demonstrate that C. hypocistis also shows patterns of host specificity at a local level. We speculate that host-specific races of C. hypocistis may be isolated as a consequence of host niche divergence. This could be driving the allopatric speciation of this parasitic plant.
